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Abstract 
The present study tested whether inference-making and theory of mind abilities 
relate to children’s listening comprehension of commercially available children’s story 
picture books. Previous research has established a relationship between inference-making 
and listening comprehension but has done so using very different operationalizations of 
inference-making. Additionally, theory of mind has been hypothesized to relate to 
children’s listening comprehension and is proposed to be a subset of inference-making 
abilities. The present study adds to the previous research by exploring the independent 
relationship of child’s ability to draw inferences of different levels of complexity and 
their theory of mind abilities and listening comprehension. A total of 66 4- and 6-year-
olds were read two children’s story picture books across two different sessions. Children 
were asked literal, simple inferential, and complex inferential questions at predetermined 
points while listening to the story to assess inference-making abilities. Children’s 
listening comprehension was assessed using a recall task after finishing reading the book. 
Results indicated that 6-year-olds outperformed 4-year-olds on all types of questions 
asked. The ability to draw complex inferences predicted children’s listening 
comprehension abilities, while children’s ability to answer literal and simple inferential 
questions did not. Performance on the theory of mind tasks did not predict listening 
comprehension. Potential explanations for the lack of this relationship are discussed. 
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Inference-making, theory of mind, and oral narrative comprehension in young 
children 
A child’s relationship with books often begins early in life. Parents, teachers, and 
other caregivers frequently engage in shared book reading with children beginning in 
infancy (Biemiller, 2003; Sénéchal, Lefevre, Thomas, & Daley, 1998). Thus, from an 
early age, children are exposed to the many components that story picture books offer: a 
range of characters, new vocabulary, pictures, and a plot. As children are listening to 
books being read to them, they are attempting to comprehend what they are hearing (Cain 
& Oakhill, 2007). Simply defined, oral listening comprehension is the understanding of 
texts orally presented (Cain & Oakhill, 2007; Kim, 2015), and requires that listeners 
make sense of the information they are hearing and that they use this understanding to 
develop their own account of what is being described in the spoken text (Cain & Oakhill, 
2007; van den Broek et al., 2005). Biemiller (2003) contends that long before children 
develop the ability to read independently, they are developing increasingly complex 
listening comprehension abilities. A growing body of research explores the abilities 
involved in the development of oral listening comprehension. The present study adds to 
the growing body of research by exploring the independent predictive relationship 
between several key, complex abilities – inference-making and theory of mind abilities – 
and oral listening comprehension of commercially available children’s books.  
Why Study Listening Comprehension? 
 Children’s emerging oral listening comprehension abilities have broad 
implications for their subsequent academic achievement. Specifically, children’s early 
listening comprehension abilities are predictive of children’s later reading comprehension 
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abilities (Kendeou, van den Broek, White, & Lynch, 2009). Kendeou and colleagues 
(2009) found that listening comprehension abilities in both 4- and 6-year-olds predicted 
both listening comprehension abilities and reading comprehension abilities when 
assessed two years later. These findings suggest that early oral listening comprehension 
abilities influence the development of reading comprehension abilities (Kendeou et al., 
2009). Further, when children fail to develop the ability to understand complex oral texts, 
those difficulties may manifest into challenges for successful comprehension of written 
text (Biemiller, 2003).  
From early in life through the beginning of formal schooling, children are gaining 
increasingly advanced skills in comprehension (Dore, Amendum, Golinkoff, & Hirsh-
Pasek, 2018). Reading comprehension, however, develops later in life, and deficits in 
reading comprehension are not easily identified and often go unnoticed until the child has 
been in formal schooling for several years (Hogan Adlof, & Alonzo, 2014). Thus, 
striving to understand the developmental trajectory of oral listening comprehension 
specifically is a possible avenue to identify comprehension difficulties earlier in life 
(Biemiller, 2003). Examining and fostering the development of listening comprehension 
requires that researchers understand the intricacies of its development and the abilities 
that contribute to oral listening comprehension. While variation exists in the abilities that 
are hypothesized to relate to the development of listening comprehension, there is 
widespread agreement among scholars that oral listening comprehension is predicted by 
multiple contributing abilities (Oakhill & Cain, 2007; Kim, 2015).  
Abilities Contributing to the Development of Oral Listening Comprehension 
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Fundamental abilities. Two foundational abilities that have been commonly 
explored in relation to the development of listening comprehension specifically are 
vocabulary and working memory. Silva and Cain (2015) found that receptive vocabulary 
uniquely predicted children’s listening comprehension concurrently. Similarly, Florit, 
Roch, and Levorato (2014) found that there was a positive correlation between both 
receptive and expressive vocabulary in children between the ages of 4 and 5 years and 
listening comprehension abilities 7 to 8 months later.  
Working memory refers to the ability to briefly retain input in memory while 
simultaneously working on other tasks requiring mental resources (Baddeley, 1983). 
Verbal working memory is a subset of working memory that deals specifically with the 
processing of verbal information (Baddeley, 2003; Nation, Adams, Bowyer-Crane, & 
Snowling, 1999). Importantly, when exploring the relationship between working memory 
and listening comprehension, Cain, Oakhill, and Bryant (2004) included two measures of 
working memory as potential predictors of reading comprehension: verbal memory 
(remembering sentences), and digit memory (remembering numbers). While both tasks 
were predictive of reading comprehension, the task involving remembering sentences 
was more strongly related to comprehension than was the digit task (Cain et al., 2004). 
Indeed, memory of verbal information specifically appears to relate to children’s 
comprehension abilities (Cain et al., 2004; Florit, Roch, Altoè, & Levorato, 2009; Florit, 
Roch, & Levorato, 2013; Parrilla, Kirby, & McQuarrie, 2004). However, basic linguistic 
or cognitive abilities such as vocabulary and working memory can only provide a 
piecemeal understanding of the text being heard or read. Thus, these abilities alone are 
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thought to be insufficient for successful listening comprehension of a text (Oakhill & 
Cain, 2007). 
While Oakhill & Cain (2007) acknowledge that basic language and cognitive 
abilities provide the foundation for successful listening comprehension, they contend that 
it is higher-order abilities that allow for a more interpretive, integrated understanding of 
the text being heard. Specifically, one key ability that has a strong theoretical and 
empirical relation to the development of oral listening comprehension is the ability to 
draw inferences. However, each study assessing inference-making and listening 
comprehension operationalizes inference-making uniquely. In addition to inference-
making, it has been proposed that an individual’s social understanding or theory of mind 
may contribute to their listening comprehension abilities, as well (Kim, 2015). 
Inference-making. An inference is the information that a reader or listener pieces 
together to fill in gaps left implicit in a text (McKoon & Ratcliff, 1992). Inferences may 
require the coordination of the text being read with previous knowledge or with other 
aspects of the text or things left implicit (Hall, 2016; Kendeou, 2015; Oakhill, Cain, & 
McCarthy, 2015; Silva & Cain, 2015;). Writers do not explicitly provide all the 
information required for a reader or listener to comprehend the text. Thus, to comprehend 
a text, one must fill in those gaps that the author leaves implicit. To provide an example 
of an inference, imagine that a child listens to a text in which a boy finds a penguin at his 
door and his goal is to help him find his home. The boy learns that penguins live in the 
South Pole and decides to find a boat and travel there with the penguin. To answer the 
question of why the boy wants to go to the South Pole, the children must infer that he 
wants to travel there for the purpose of accomplishing his goal (helping the penguin find 
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his home). In fact, inference-making is thought to be a particularly important ability for 
text comprehension (Cain & Oakhill, 2007). 
Children’s inference-making abilities are thought to improve with age (Florit, 
Roch, & Levorato, 2011; Lepola, Lynch, Laakkonen, Silvén, Niemi, 2012). Additionally, 
children have been shown to have the ability to draw inferences about a text by 4 years of 
age (Florit et al., 2011; Lepola et al., 2012; Tompkins, Guo, & Justice, 2013); however, 
the picture of how inferential abilities develop is a complicated one. Cain and Oakhill 
(1999) posit that while some children fail to spontaneously generate inferences, this does 
not necessarily mean that they are incapable of doing so. Instead, they suggest that 
children may have the capability to draw inferences, but that those who struggle to make 
inferences on their own may require scaffolding or direction in terms of when they should 
make an inference (Cain & Oakhill, 1999). Further, the inferences one can make are 
thought to change over time (Kendeou, 2015). In her summary of the available research 
on inferences, Kendeou (2015) notes that inferences become more complex with age. 
Children are first able to infer about specific observable events or actions with no time 
separation between them, followed by specific observable events or actions that are not as 
closely related in time. Children progressively develop the capacity to infer based on 
others’ mental processes, followed by themes and morals (Kendeou, 2015). Provided the 
critical role of inference-making in the ability to comprehend text (Cain & Oakhill, 
2007), it is important not only to identify children’s differences in the ability to draw 
various inferences, but also in how those inferences relate to their developing listening 
comprehension abilities. 
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Inference-making as a predictor of listening comprehension. Several studies 
have found a positive relationship between children’s inference-making abilities and their 
listening comprehension (Florit et al., 2011; Lepola et al., 2012; Tompkins et al., 2013). 
However, the studies evaluating this relationship differ in important ways since 
researchers operationalize inference-making abilities and listening comprehension 
differently. Careful consideration of these methodological differences helps elucidate the 
contribution of each study as well as highlight what still needs to be addressed.  
Tompkins and colleagues (2013) sought to understand the kinds of inferences 
young children are able to draw as well as how their inference-making abilities related to 
their oral listening comprehension.  Specifically, the researchers sought to establish 
whether the amount and type of inferences 4- to 5-year-olds made about a picture book 
related to their oral listening comprehension. To assess children’s ability to draw 
inferences, Tompkins and colleagues (2013) provided 44 children between the ages of 44 
and 70 months with a wordless picture book (Sergio Makes a Splash by Edel Rodriguez). 
As the children flipped through the book, they were asked to narrate the story depicted in 
the illustrations. Tompkins et al. (2013) defined inferences as any information the 
children included in their narrations that was not directly represented in the pictures. The 
researchers identified how frequently children drew an inference in their narration, filling 
in non-depicted aspects of the story. Researchers then coded the kinds of inferences 
children drew, including inferences about goals, actions, individual’s states, character’s 
behaviors, items, causality, settings, conversations, and emotional states (Tompkins et al., 
2013). Although the task tapped into the kinds of inferences children make, it also 
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allowed children a great deal of flexibility in the content and complexity of information 
they contributed in their narration of the wordless picture book.  
To measure listening comprehension, children were read a different commercially 
available storybook with text (Frog Goes to Dinner by Mercer Mayer) and were asked 
ten literal and inferential comprehension questions, seven of which were asked as the 
story was being read, and three of which were asked afterwards. Tompkins et al. (2013) 
found that the children who made a higher number of inferences had higher scores on the 
listening comprehension task. However, only a subset of inferences drawn (goal, action, 
and character states) individually correlated with the listening comprehension measure 
when controlling for the child’s age and expressive vocabulary abilities. The results 
suggest that the number of inferences children can make is predictive of oral listening 
comprehension, and that children’s ability to draw certain types of inferences may be 
more critical than others in predicting children’s success in listening comprehension. 
However, the methodology used to assess inference-making was very open-ended, 
allowing children to draw any number of inferences based upon the pictures in the 
wordless picture book. Assessing inference-making in the task used by Tompkins and 
colleagues (2013) is informative and sheds light on the number and types of inferences 
children spontaneously make. However, as argued by Cain and Oakhill (1999), it remains 
possible that some children simply struggle to draw inferences in a spontaneous task such 
as the one utilized by Tompkins and colleagues (2013). Thus, prompting children to 
make inferences through asking questions may have the benefit of reducing the burden on 
the children to determine when to make inferences as they attempt to comprehend a story 
book. 
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Florit and colleagues (2011) sought to answer whether children’s ability to 
correctly draw inferences predicts their listening comprehension of both literal and 
inferential aspects of a story. The researchers tested 221 children between 4 and 6 years 
of age. The children participated in both an inference-making task and a listening 
comprehension task, in addition to measures of both verbal memory and receptive 
vocabulary. Florit and colleagues (2011) operationalized inference-making abilities by 
reading to the children five short paragraphs describing common situations (e.g., a trip to 
the beach). At two predetermined places during each of the five paragraphs, the 
researcher asked the children an inferential question. Children’s performance on these 
questions across the five paragraphs comprised their inference-making abilities score. 
The two inferential questions used in this task were designed to rely minimally on 
children’s comprehension (Florit et al., 2011), and as a result the two prompted questions 
elicited fairly simplistic inferences from the child. 
To assess listening comprehension, children heard two short stories and the 
researcher asked several comprehension questions. Half of the questions were inferential, 
and half were literal. Children’s listening comprehension score was their performance on 
the questions that followed the two short stories. Results indicated that age was positively 
correlated with each measure (inference-making, listening comprehension, verbal 
memory, receptive vocabulary) such that increased age was associated with higher 
performance on each of the measures assessed in the study. Inference-making abilities 
predicted children’s listening comprehension of both literal and inferential aspects of the 
story they heard. Unlike Tompkins et al. (2013), whose task was quite open-ended, Florit 
and colleagues (2011) employed a more structured method of assessing children’s ability 
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to draw inferences from an orally presented text. They themselves identified their 
inferences as selected because they rely minimally on children’s comprehension. 
Selecting inferences which are not reliant on comprehension has benefits in that it 
isolates the role of inference-making itself. However, children are often tasked with 
drawing inferences which are not only related to, but necessary to facilitate 
comprehension of a text (Cain & Oakhill, 2007). This goal of understanding children’s 
specific types of inference-making abilities that have implications for comprehension and 
to explore these abilities within children’s books necessitates future work and motivates 
the present study. 
Lepola and colleagues (2012) added to this body of research by exploring the 
longitudinal relationship between children’s ability to draw prompted inferences about a 
wordless picture book and the development of listening comprehension abilities. The 
authors explored the question of whether children’s ability to make inferences at an 
earlier age predicted children’s oral listening comprehension abilities at a later age and 
this relationship was tested above and beyond the contribution of the basic abilities such 
as vocabulary and phonological skills. Participants were 4-year-olds at recruitment and 
were assessed at two additional times: at 5 and 6 years.  
Lepola and colleagues (2012) used yet another method of assessing inference-
making abilities. At each testing point, children were shown a wordless picture book 
(Robot-Bot-Bot by Fernando Krahn) and they were asked to narrate the story as they 
leafed through the pages with the researcher. Next, the child and the researcher leafed 
through the book again and talked together about what was depicted in the pictures. At 
the end of this task, children were asked five literal and five inferential questions about 
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the wordless picture book and the score they received for the five inferential questions 
was their inference-making score. Children could receive either one or two points for 
each question, depending on the complexity of the inference that they made. For a child 
to receive two points for the inferential question, they were required to make a broad 
inference that closed a gap across multiple aspects of the story. Thus, Lepola and 
colleagues (2012) utilized prompted inferential questions, much like Florit and colleagues 
did (2011). However, the methodology Lepola and his colleagues (2012) used differed 
from previous work in that they used wordless children’s picture books in place of the 
experimentally constructed paragraphs used by Florit et al. (2011). Further, Lepola and 
colleagues begin to consider and appropriately weight the type of information children 
provide when assessing inference-making abilities. Lepola and colleagues (2012) offer a 
strong method of assessing inference-making, as the authors used a wordless picture book 
and prompted inferential questions and considered the strength of the children’s response 
in scoring the inference-making task. 
Children’s level of listening comprehension abilities was assessed at each time 
point via both free recall and performance on four comprehension questions about a 
different story at each time point. The three stories used to assess listening 
comprehension were narrative texts without accompanying illustrations. Responses to 
both the recall and the questions were examined to determine whether they mentioned 
nine story grammar elements of a narrative such as character, setting, and goal. If the 
child described one of the nine story grammar elements, they received one point towards 
their listening comprehension score. If they omitted a story grammar element, they 
received zero points for that element. Children were also assessed on measures of 
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expressive vocabulary (in which children were read words and asked to provide 
definitions), phonological skills (in which children were asked to detect rhyming words 
or alliteration), and verbal memory (in which children were asked to repeat increasingly 
long sentences).  
Lepola and his colleagues (2012) found that children significantly improved their 
inference making abilities from 4 to 5 years and again from 5 to 6. Additionally, 
children’s listening comprehension abilities at 4 years predicted their inference-making 
abilities at 5 years, and both inference-making abilities and listening comprehension at 5 
years uniquely predicted listening comprehension abilities one year later at 6 years. The 
researchers conclude that in addition to the expected finding that inference making 
predicts listening comprehension, there seems to be a bidirectional relation between 
inference-making and listening comprehension. Finally, at each of the three assessment 
points there was a relationship between children’s expressive vocabulary and verbal 
memory abilities and their concurrent listening comprehension abilities. Expressive 
vocabulary and verbal memory abilities were not, however, predictive of later listening 
comprehension abilities  
Summary. Research has demonstrated a relationship between children’s ability to 
draw inferences and their oral listening comprehension abilities (Florit et al., 2011; 
Lepola et al., 2012; Tompkins et al., 2013). The studies reviewed, however, differed in 
how they conceptualized both inference-making and listening comprehension. Inference-
making has been assessed using children’s narration of a wordless children’s book 
(Tompkins et al., 2013), which allowed for children to draw any number of inferences 
about the book they were viewing. Additionally, inference-making has been assessed via 
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asking literal and inferential questions about an experimentally constructed text (Florit et 
al., 2011), and via asking inferential questions about a wordless picture book (Lepola et 
al., 2012). Asking inferential questions is a more structured way to assess the relationship 
between inference-making and listening comprehension, as it helps to determine whether 
children’s ability to make certain key inferences relates to their listening comprehension. 
Listening comprehension has been assessed via free recall measures (Lepola et al., 2012) 
as well as via comprehension questions asked of children about a text (Florit et al., 2011; 
Tompkins et al., 2013).  
Past research has explored children’s abilities to answer literal and inferential 
questions (e.g., Lepola et al., 2012); however, distinguishing assessing children’s ability 
to answer literal and inferential questions may not be enough to provide a comprehensive 
picture of children’s abilities. Assessing children’s ability to draw inferences that vary in 
their degree of complexity allows for the identification of a more specific type of 
inference-making abilities that may be particularly critical for successful listening 
comprehension. As a result, the current body of research may be missing a part of the 
picture in determining which abilities contribute to children’s developing listening 
comprehension. Zucker, Justice, Piasta, and Kaderavek (2010) further specify that, 
perhaps rather than dichotomizing literal and inferential questions, the two categories 
may be better conceptualized as falling along a continuum (p. 79; Zucker et al, 2010). 
Thus, this more nuanced differentiation between question types may be a key component 
in research moving forward. 
The current study aims to extend previous methodology by assessing children’s 
ability to correctly answer inferential questions posed by the researcher in a narrative 
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context. Finally, the present study aims to take a more nuanced look at the types of 
inferences children can make and to see how this relates to their developing listening 
comprehension. Although Lepola and his colleagues (2012) began to explore differences 
in the complexity of inferences children make, they did not examine whether individuals’ 
ability to draw simpler or more complex inferences related to listening comprehension. 
Filling this gap is a goal of the present study. 
Inference-making and theory of mind. Recently, attention has shifted in 
theorizing about the potential intersection between inference-making and theory of mind 
abilities. Theory of mind is the ability to recognize that other individuals have mental 
states, and that these states motivate character’s actions and interactions with others 
(Bartsch & Wellman, 1995). Kendeou (2015) describes this intersection between theory 
of mind and inference making abilities, suggesting that the ability to draw inferences 
about others’ intentions, feelings, or other aspects of another’s mentality, is a form of 
inferencing (p. 167). Further, Kim (2015) argues that making mental state assessments 
about characters (i.e., inferring their feelings, goals, emotions) may uniquely contribute to 
comprehension of the story. The ability to draw inferences with theory of mind 
components may be a subset of complex inference making abilities that has not yet been 
explored in relation to listening comprehension. Several scholars have proposed a 
potential relationship between theory of mind and comprehension abilities (Dore et al., 
2018; Kim, 2015). However, as Dore and colleagues argue (2018), although interest in 
the relationship between inference-making, theory of mind, and comprehension appears 
to be increasing, much work remains to be done. 
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While there is a clear theoretical basis for the potential relationship between 
theory of mind and oral listening comprehension, the research exploring this relationship 
is thin. Kim (2015) explored the question of whether various basic abilities (vocabulary, 
syntactic knowledge, working memory) and higher-level abilities (comprehension 
monitoring and theory of mind abilities) independently predicted children’s oral listening 
comprehension and subsequent reading comprehension abilities. In particular, Kim 
(2015) was interested in the relationship between children’s theory of mind abilities and 
listening comprehension and tested 145 six-year-old participants from South Korea.  
Theory of mind was assessed using five false belief tasks (Kim, 2015). In each of 
these tasks, children were presented with a short narrative about a character who 
possessed a false belief about the location or content of objects (first-order false belief) or 
a character who held false belief about another’s individual’s knowledge (second-order 
false belief). After the children heard the short story about the false belief, they were 
asked several questions to determine whether they understood the story (Kim, 2015). For 
example, even if the participant is aware of the true location of an object in a story, to 
pass a location false belief task, the child would need to identify that a character falsely 
believes that the item is in a different location. Children were asked a total of 18 
questions across the 5 tasks, so they could receive between 0 and 18 points for this task. 
Listening comprehension was assessed in three ways. First, children listened to sentences, 
they were asked to identify a photo depicting what was stated in the sentence. Second, 
children were asked questions about a story they heard and were required to select an 
image that provides the correct answer to the question (Kim, 2015). Finally, researchers 
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read a short narrative and asked the children several questions about the story to assess 
their literal and inferential listening comprehension.  
Results indicated that fundamental abilities (vocabulary, syntactic knowledge, and 
memory) were associated with the high-level abilities (comprehension monitoring and 
theory of mind abilities). Two of the fundamental abilities (vocabulary and syntactic 
knowledge), as well as comprehension monitoring and theory of mind abilities, were 
associated directly with children’s oral listening comprehension. This study makes a 
notable contribution in that it demonstrates a direct relationship between 6-year-old 
children’s theory of mind abilities and their listening comprehension abilities. Thus, Kim 
(2015) provides some evidence that theory of mind may be an additional factor which has 
implications for children’s developing listening comprehension. 
Summary. Kim (2015) provides compelling evidence that theory of mind is a key 
component that predicts oral listening comprehension. Further, Kim (2015) notes that a 
subset of inferences that relate to theory of mind abilities (i.e., understanding character’s 
mental states and goals) may uniquely predict children’s oral listening comprehension of 
narratives. However, though promising, the field is just beginning to explore this 
relationship. The present study aims to replicate Kim’s (2015) finding that theory of mind 
abilities relates to children’s listening comprehension abilities and to do so by assessing 
multiple types of abilities that fall under the umbrella of ‘theory of mind.’ Further, the 
present study aims to add to the literature by exploring the independent contribution of 
children’s theory of mind and inference-making abilities. 
The Present Study  
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 The present study attempts to take a more nuanced look at the relationship 
between inference-making and listening comprehension as well as theory of mind and 
listening comprehension and to test children’s ability to draw inferences of differing 
degrees of complexity. To achieve these aims we utilized a methodology designed to be 
similar to the children’s every day environment. In doing so, the present study aimed to 
further elucidate the unique, critical contribution of children’s inference-making abilities 
and theory of mind abilities in predicting their oral listening comprehension of story 
picture books. 
Research has demonstrated the role of children’s inference-making abilities in 
predicting listening comprehension abilities (Florit et al., 2011; Lepola et al., 2012; 
Tompkins et al., 2013); however, the operationalization of these abilities has differed in 
critical ways. Inference-making ability has been assessed by having children narrate a 
wordless picture book (Tompkins et al., 2013), asking children questions while they 
viewed a wordless picture book (Lepola et al., 2012), and asking children questions while 
the children heard an experimentally constructed paragraph (Florit et al., 2011). The 
present study adopted a different methodology, examining children’s inference-making 
ability by asking questions while the researcher read a commercially available children’s 
book. The only studies thus far that have utilized narrative story books to assess 
children’s inference-making abilities did not do so with the goal of understanding the 
relationship between inference-making and comprehension (Kendeou, Bohn-Gettler, 
White, & van den Broek, 2008) or examined the relationship in children who were older 
than the participants in the current study (Cain & Oakhill, 1999; Lynch & van den Broek, 
2007).  
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Scholars have identified multiple levels of inference-making abilities (van Kleeck, 
Gillam, Hamilton, & McGrath, 1997), however, these levels have not been utilized in 
assessing the relationship between inference-making and listening comprehension. 
Questions that children are asked have been divided into four levels of complexity by van 
Kleeck and colleagues (1997), and these levels informed the distinction between simple 
and complex inferential questions in the present study. The first two levels are literal 
questions. The lowest level involved questions that aligned directing with what the child 
saw or heard. That is, those in this category match the children’s perceptual experience. 
In level two, the children may need to combine several components of perception, but 
much of this category still relies on descriptions. As the levels increase, the children are 
required to make increasingly complex inferences about what they perceive. In level 
three, children must draw an inference that goes beyond just what they see and hear to 
close a gap in their understanding. Finally, level four involves higher-level reasoning 
about the broader state of affairs and tying multiple components (text, pictures, character 
emotions, etc.) together. This scale of questions, from literal to inferential, has been 
supported, used, and adapted by scholars in future work on inference-making (e.g., 
Hindman & Wasik, 2006; Massey, Pence, Justice, & Bowles, 2008; Zucker et al., 2010). 
The present study aims to examine children’s ability to draw different types of inferences 
as they relate to their listening comprehension abilities. 
This study utilized children’s story picture books to assess both inference-making 
and oral listening comprehension abilities in the same book. The design of the present 
study allowed for a closer examination of the relationship between inference-making and 
comprehension in two ways. First, this study utilized commercially available children’s 
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books. Provided that children’s exposure to books often begins early in life (Biemiller, 
2003; Sénéchal et al., 1998), the findings of this study could be indicative of children’s 
ability to infer about and comprehend the type of text they are commonly exposed to. The 
design of this study also offered the benefit of exploring which factors may play a role in 
children’s comprehension of a type of text and perhaps provides a more ecologically 
valid methodology. Second, the design affords the opportunity to assess how children’s 
ability to draw inferences about a children’s book related to their comprehension of the 
same children’s book. Utilizing the same book for both tasks could inform more directly 
how children’s ability to draw inferences relates to their understanding of children’s 
books as they are hearing them.  
Although there is a theoretical justification for the exploration of the relationship 
between theory of mind and listening comprehension, few studies have explored the 
relationship between the two. Additionally, Kim (2015) used false belief tasks to measure 
theory of mind abilities in the participants. The present study attempted to replicate 
Kim’s (2015) findings utilizing five tasks from the Theory of Mind Scale which assess 
various aspects of theory of mind abilities (Wellman & Liu, 2004). Finally, the study 
explores the independent contribution of inference-making and theory of mind abilities to 
listening comprehension. 
Research questions. Five research questions were tested in this study.  
First, is there a difference in how 4- and 6-year-olds perform on literal and 
inferential questions during reading? Based on Lepola et al. (2012) who found that 
children’s inference making abilities increased from 4- to 6- years of age, it was expected 
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that the 6-year-olds children would answer more questions correctly overall than the 4- 
year-old children.  
Second, do children perform differently on literal, simple inferential, and complex 
inferential questions asked during book reading? It was expected that children would 
answer a high percentage of literal questions correctly, followed by a lower percentage of 
simple inferential and an even lower percentage of complex inferential questions 
correctly. This prediction was made given that that is the anticipated order of questions in 
terms of ranked difficulty from easiest to most challenging. 
The third research question asked whether children’s performance on theory of 
mind predicts their overall listening comprehension abilities. Although partially 
exploratory because only one study has explored this relationship (Kim, 2015), it was 
expected that theory of mind abilities may predict listening comprehension abilities. 
The fourth research question tested whether children’s performance on the 
questions asked during reading of a children’s picture book independently contributed to 
their listening comprehension of the same book. It was expected that children’s correct 
responses to literal questions during story reading may not relate to their listening 
comprehension, but that simple and complex inferential questions may predict their 
listening comprehension of the same story. 
The fifth and final research question sought to understand, more broadly, whether 
children’s general ability to answer literal, simple inferential, or complex inferential 
questions across multiple books best predicted listening comprehension. It was predicted 
that children’s ability to correctly answer simple inferential questions, complex 
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inferential questions, or both would be predictive of children’s listening comprehension 
abilities. 
Method 
Participants 
 A final sample of 66 children participated in this study. The sample consisted of 
30 4-year-olds (M = 4.42, SD = .30, 18 female) and 36 6-year-olds (M = 6.52, SD = .28, 
12 female). The children were recruited from suburban preschools and elementary 
schools in the Lehigh Valley and suburban Philadelphia area. The children in the study 
were predominantly English-speaking, Caucasian, and from middle- to upper-income 
families. One additional child was excluded from the study because the child insisted on 
reading the story aloud by themselves, and four additional children were not included as 
they did not complete all measures in the study. 
General Procedure 
 Each child participated in two sessions that were separated by at most one week. 
The children were tested individually at their school in a small room near their main 
classroom. The experimenter sat next to the child so that the child could be looking at the 
task booklets and the picture book while the story was being read. Each of the sessions 
lasted approximately 20 minutes and was audio recorded. 
During the first session, the children participated in a task to assess their verbal 
memory, five tasks to assess their theory of mind abilities, and one book-reading session. 
At the start of the book reading session, the researcher informed the child that she would 
be reading a book to them. The book reading session consisted of a book-reading, 
questions asked by the researcher at pre-determined points while reading the book, and a 
 22 
recall task afterwards to assess the children’s overall comprehension of the children’s 
picture book. During the second session, children participated in a task to assess their 
receptive vocabulary. They also participated in another book reading session with a 
second children’s book followed by a recall task as with the first book.  
Measures 
Theory of mind tasks. Five tasks from the Wellman and Liu (2004) theory of 
mind scale were used here: diverse desire, diverse belief, knowledge access, contents 
false belief, explicit false belief.   
The diverse desires task assessed whether the child understood that others could 
want something that was different from their own desires. Children were asked to identify 
whether they preferred carrots or cookies as a snack and were then told that a friend 
preferred the opposite snack option. Children were then asked to identify what snack their 
friend would choose. In order to pass this task, children needed to recognize that they and 
the friend had different desires.  
In the diverse belief task, children are told about two potential hiding spots and 
asked where they think a cat may be hiding. After the child chooses one of the two hiding 
spots, they were told that a friend believes the cat is hiding in the other potential hiding 
spot. The child was then asked where they think the friend would look for the cat. In 
order to pass this task children needed to understand that their friend had a different 
belief from their own and would thus act upon that belief and look in the other hiding 
spot.  
The knowledge access item assessed whether the child can grasp that another may 
not have access to the same information as they do. In this task, children were shown the 
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contents of a cabinet drawer. When the drawer was closed again, the children were told 
that a friend had never seen what was inside the drawer. The children were then asked if 
the friend had ever seen inside the drawer, and if the friend knew what was inside. In 
order to pass this task, the children had to acknowledge that the friend did not have 
access to the same information and thus would not know what was inside the drawer. For 
each task that the participant completed correctly, they received one point. These three 
tasks from Wellman and Liu’s (2004) theory of mind scale were termed the W&L tasks 
1-3 and children could receive a total of 0 to 3 points. 
The other two tasks from the Theory of Mind Scale assessed false belief 
understanding. During the contents-false belief task, the children were shown a band-aid 
box and asked what they thought might be inside. Children were expected to respond that 
they thought band-aids would be inside, as the box was clearly labeled with text and 
images of band-aids familiar to children. The children were then shown that the band-aid 
box contained a toy pig rather than the anticipated band-aids. The pig was placed back in 
the box, and the child was then asked what a friend would think was inside the box. In 
order to pass this task, the children needed to respond that the friend would think band-
aids were in the box, acknowledging that the friend held a false belief about the contents 
of the box.  
Finally, the explicit false belief task assessed whether children understood that a 
character within a story can have a false belief about the location of an item. The children 
were told that a boy wanted to find his mittens. The mittens were truly located in the 
backpack, but the boy believed the mittens were in the closet. The child was then asked 
where the boy would look for his mittens. In order to pass this task, the children must 
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have identified that the mittens were really in the backpack, but that the boy would look 
in the closet, thus acknowledging that the boy could have a false belief about the location 
of the mittens. For each task that the participant completed correctly, they received one 
point. This category of tasks was termed W&L FB tasks, and children could receive 0 to 
2 points total for their performance on the false belief tasks. 
Vocabulary task: Peabody Picture Vocabulary Test (PPVT-IV). The Peabody 
Picture Vocabulary Test (Dunn & Dunn, 2007) was used to assesses children’s receptive 
vocabulary. In this task, four color images of objects or actions were shown to the 
children and they were asked to identify the picture that depicts the provided vocabulary 
word. The vocabulary words in this task became increasingly difficult. Children 
continued the task until they provided eight incorrect answers in a single set of twelve 
items. Scores were calculated by subtracting the number of errors the child made from 
the item number of the final vocabulary word presented to the child. For example, if the 
child’s final item number was 156, and they made twenty errors, their raw score would be 
136. Although raw scores were used in the analyses, these scores were also converted to 
standardized scores using the PPVT-IV manual. 
Verbal memory: Recalling Sentences subscale of Clinical Evaluation of 
Language Fundamentals. (CELF; Wiig et al., 2004). Research suggests the unique role 
of verbal memory in the development of listening comprehension abilities (Cain et al., 
2004; Nation et al., 1999), and thus the current study utilized a measure of verbal 
memory. The recalling sentences subscale of the Clinical Evaluation of Language 
Fundamentals (CELF) is a standardized task that allows researchers to assess an 
individual’s verbal memory abilities (CELF; Wiig et al., 2004). In this task, children were 
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read one sentence at a time and were asked to repeat the sentence back verbatim, without 
changing any of the words or the structure of the sentence. The sentences became 
increasingly complex; sentences with the lowest complexity allowed the child to receive 
a score between 0 and 2, with lower scores representing a higher number of errors made 
in the recollection of the sentence and higher point values representing fewer errors. For 
the longer, more complex sentences, children could achieve up to three total points, again 
based on the number of errors made in repeating the sentence they heard. There were 13 
sentences in the task, and children’s total score could range from 0 to 37 points. Although 
raw scores were used in the analyses, these scores were also converted to standardized 
scores using the administrator’s manual. 
Book reading tasks. Two books by the same author were selected to be read to 
the child in two different sessions. The two books were read in the same order for all 
participants, as the book used in the first session involves the introduction of two 
characters (a boy and penguin), while the book in the second session described the same 
characters as best friends. Thus, it made logical sense to present the books in that order. 
While the book was read to the child by the researcher, she stopped at several 
predetermined points to ask the children questions. After completing reading the book, 
children participated in a recall task to assess their comprehension. The same procedure 
was used for the book reading task in the second session. 
Book Selection. We selected two commercially available picture story books, 
Lost and Found (Oliver Jeffers, 2005) and Up and Down (Oliver Jeffers, 2010). Lost and 
Found is about a little boy who finds a penguin on his doorstep one day. The boy notices 
that the penguin looks sad and, believing that he may be lost, wants to help him to find 
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his home. The boy finds out that penguins live in the South Pole, and the two characters 
journey there together. It is not until after the boy drops off the penguin at the South Pole 
and begins to sail back to his home that he comes to realize that the penguin was not lost 
but lonely. The boy then rushes back to retrieve the penguin from the South Pole, but the 
penguin has already started searching for the boy. Soon the two friends are reunited, and 
they return home together.  
  Up and Down featured the same two main characters, the boy and the penguin. 
This book follows the penguin’s pursuit of his desire to fly. The boy offers his help to the 
penguin, and when they struggle to get the penguin to fly on their own, the two friends go 
to the zoo to ask others for assistance. While at the zoo, the penguin notices a sign for a 
living cannonball position at the circus. The penguin runs off to become a living 
cannonball, leaving the boy to wonder about the penguin’s whereabouts. As the penguin 
is shot out of the cannon, the boy returns just in time to catch the penguin as he falls. The 
two embrace and are happy to be together once again  
These two books are similar in several key respects and different in others. They 
were written by the same author and featured the same two characters. The commercially 
available versions of each book were altered slightly to equalize the length of the books. 
The test version of Lost and Found was 29 pages, and the test version of Up and Down 
was 28 pages (see Table 1). The books were also similar in the mean number of words 
per page. Lost and Found had a mean of 16.31 words per page, and Up and Down had a 
mean of 12.74 words per page. Despite these similarities, there were some differences in 
the percentage of complex sentences each story contained. Here, a complex sentence is 
defined as a sentence containing three or more verbs. Of the 44 sentences in Lost and 
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Found, 30% were complex and of the 31 sentences in Up and Down 48% were complex. 
Thus, a higher percentage of the sentences in Up and Down were complex multiverb 
sentences. 
Another area to consider when comparing the two books is the content. Lost and 
Found and Up and Down both contain theory of mind concepts and character 
interactions; however, the presentation of each differs in important ways. Lost and Found 
is centered around the little boy’s false belief that the penguin was lost. The boy’s 
eventual realization of his own false belief is central to the storyline. Further, though the 
little boy and the penguin are both main characters in Lost and Found, the penguin plays 
a very passive role throughout the story. Instead, the story centers nearly exclusively on 
the boy’s efforts to help the penguin. Up and Down does not contain any instances of 
false belief, but the content is difficult in other respects, as it contains interactions of 
characters trying to read the mind of the other characters. Further, in contrast to Lost and 
Found, both the boy and the penguin play a very active role throughout Up and Down. 
Thus, the content of Lost and Found and Up and Down differ in important ways. 
Despite the notable differences in the content of Lost and Found and Up and 
Down, the books were roughly equal in terms of mental state language used. Each book 
contained several terms that describe emotions, volitions, cognitions, and modality, but a 
higher percentage of the words in Up and Down (9.76%) were mental state terms 
compared the Lost and Found (5.92%). In Lost and Found 1.48% of the total words were 
emotions, .21% were volitions, 2.54% were cognitions, and 1.69% of the total words 
were modality terms (see Table 1). In Up and Down 1.08% of the total words were 
emotions, 1.90% were volitions, 4.34% were cognitions, and 2.44% of the total words 
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were modality terms. In summary, the two books offer some key similarities in that they 
are written by the same author and were made to be similar in length, but the complexity 
and content and language complexity of the two books is not equal in all respects. The 
differences outlined above support the decision to evaluate the influence of inference-
making and theory of mind for the listening comprehension of each book independently. 
Literal & inferential questions during book reading. Children were asked 12 
questions while the researcher read Lost and Found and Up and Down. These questions 
fell into three categories: literal, simple inferential and complex inferential. Two literal 
questions, seven simple inferential questions, and three complex inferential questions 
were asked while Lost and Found was read. Similarly, two literal questions, six simple 
inferential questions, and four complex inferential questions were asked while Up and 
Down was read (See Table 2 and 3). 
The questions asked were categorized into literal, simple inferential, and complex 
inferential based upon the type of question asked and the response required to correctly 
answer the question. Literal questions are mainly information questions and required the 
child to provide an answer that was explicitly available in either the pictures or the text. 
For example, Lost and Found begins with a little boy finding a penguin at his door. 
Immediately after hearing that the boy found a penguin at his door and viewing a penguin 
at the boy’s doorstep, children were asked the literal question “What did the boy find at 
his door?” Children must have responded that there was a penguin at the door to receive 
credit for this question.   
Both simple and complex inferential questions are ‘Why’ or ‘How’ questions and 
required the child to make an inference to correctly answer the question. The distinction 
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between the two types of questions was informed by van Kleeck and colleagues’ (1997) 
distinction between lower- and higher-level inference-making abilities. The simple 
inferential questions required the child to draw an inference based upon perception. That 
is, while the answer was not explicitly available in the text or pictures, the child was able 
to infer the correct answer from the page being viewed and the text. An example of a 
simple inferential question in Lost and Found is asked while viewing a page on which the 
boy and penguin are hugging. Children were then asked, “How do you think they’re 
feeling?” Children needed to infer that the boy and penguin were feeling happy. While 
the information needed to correctly infer this answer was provided on this page in that 
they were hugging, they were not explicitly told that the boy and the penguin were happy 
in that moment, but only that they had found each other.  
The complex inferential questions, alternatively, required the children to draw 
connections about and beyond perception, connecting components from different parts of 
the story or prior knowledge. For example, after the boy dropped the penguin off at the 
South Pole in Lost and Found, children were asked, “Why did the boy leave the penguin 
at the South Pole?” Children needed to state that the boy believed the penguin lived at the 
South Pole or that the South Pole was his home to receive credit for this question. No 
information was provided on the present page to support the child’s ability to answer the 
question. Rather, they needed to draw a broader inference from the rest of the story to 
conclude that the boy dropped the penguin off because he thought that the penguin lived 
at the South Pole. The complete list of these inference-making questions and sample 
correct responses for both books can be found in Table 2 (Lost and Found) and Table 3 
(Up and Down). 
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The researcher asked the children the question and gave them the opportunity to 
answer them. Once children responded or if it was clear that they did not have a response, 
the researcher returned to reading the story. She neither provided the answer to the child, 
nor did she correct an incorrect answer. However, often the text itself provided the 
correct answer. For example, in Lost and Found, children were asked to predict what the 
boy saw in the water in front of him. After the children provided their response and the 
researcher continued reading the story, the story clarified that the boy saw the penguin. 
Thus, children’s understanding was often supported via the text and illustrations in the 
story. However, the support provided was equivalent for all of the children, given that the 
books were read verbatim and the questions were asked at predetermined points. 
Overall Listening comprehension: Book Recall Task. After each story was read, 
the children participated in a picture booklet recall task to assess their listening 
comprehension abilities. For each book, a booklet containing a few illustrations from the 
story was created. For Lost and Found, five pages were selected, and for Up and Down, 
six pages were selected. The pages in the booklet had all the text from the story removed 
and were selected because they depicted during a key component of the story. One image 
was shown per page in the booklet and they were organized sequentially. After the 
researcher read the story, children were told that the experimenter had forgotten what 
happened in the story. The researcher then asked the children to retell the story for them 
with the help of the pictures in the booklet. The children were only prompted with “Once 
upon a time...” prior to the beginning of the story, and encouragements such as, “And 
then…” to encourage the children to continue telling their story to the researcher. 
Book Reading Coding 
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Literal & inferential questions during book reading. Children’s responses to 
the questions during book reading were coded as pass or fail. Examples of correct 
answers for each of the questions are presented in Table 2 for Lost and Found and Table 
3 for Up and Down. For each child, the percentage of correctly answered questions for 
literal, simple inferential, and complex inferential questions was calculated. These 
percentages were used in all analyses. 
Overall narrative comprehension: Book reading recall. The picture booklet 
recall task was coded based on the following categories that are critical to a narrative 
structure: characters, setting, mental and emotional states, goal, goal-directed actions, 
obstacles, and resolution. The story elements selected in the present study were informed 
in part by those selected by Lepola and colleagues (2012). For every story grammar 
element accurately described in their narration, children received one point. That is, if the 
children identified the zoo and the circus as settings in Up and Down, they received one 
point for each. Children did not receive any points for information that was directly 
available in the provided pictures. The full descriptive information separated by age 
category and by book can be found in Table 4. No points were given when children 
simply described the illustration.  
Character. Children received one point for each main character they identified. 
For each book, the two main characters were the boy and the penguin. Children did not 
receive a point for naming peripheral or unnamed characters such as birds or another man 
briefly depicted in the illustrations, as they did not contribute to the comprehension of the 
story. 
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Setting. The children received a point for every setting they identified within the 
story (e.g., South Pole). Children did not receive a point for vague location descriptions 
such as, “a house.”  
Mental and Emotional States. For mental and emotional states, points were given 
for each mental or emotional state (i.e., thinking, happy), but not for physical 
manifestations of those mental or emotional states (i.e., smiling, hugging).  
Goal. A point was given for each ‘goal’ if the child identified the goal or goals 
within the story.  
Goal-Directed Action. Points were given for goal-directed action for each action 
children identified that helped the character achieve their goal. Children were able to 
accrue points for goal-directed actions even if they failed to identify the goals in the 
story.  
Obstacle. For the ‘obstacle’ category, children were given a point for each story 
component they identified that prevented or delayed the characters’ attainment of the 
goal.  
Resolution. Children also received a point when they identified aspects of the 
conclusion of the story.  
Sequence. Finally, children were given an additional point for describing the 
sequence of the narrative if they included a goal, a goal-directed action, and a resolution 
in that order within their retelling of the story.  
Results 
The results of the present study are presented in four sections: First, to address 
research questions one and two regarding the age differences and differential 
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performance on the various question types, respectively, the results from a mixed design 
ANOVA and subsequent analyses are presented. Second, to address research questions 
three and four examining whether theory of mind predicts listening comprehension and 
whether inference-making independently contributes to listening comprehension, 
respectively, the results from two separate hierarchical regressions for Lost and Found 
and Up and Down are presented. Third, a hierarchical regression collapsed across the two 
books is presented to address the fifth and final research question regarding the type of 
question (literal, simple inferential, and complex inferential) that best predicts overall 
listening comprehension. Finally, an exploratory analysis is conducted exploring the 
relationship between theory of mind and listening comprehension. Means and standard 
deviations for receptive vocabulary, verbal memory, theory of mind scores for W&L 
tasks 1-3 (diverse desires, diverse beliefs, and knowledge access) and W&L FB (content 
false belief and explicit false belief tasks), and children’s performance on all book 
reading tasks are presented by age group and can be found in Table 5.  
Children’s Performance on Literal and Inference-making Questions  
Research question one sought to uncover whether there were age differences in 
children’s performance on the questions asked during reading. Research question two 
sought to uncover whether children performed differently on literal, simple inferential, 
and complex inferential questions by age and book. To assess these two questions, a 2 
(Age: 4-year-olds, 6-year-olds) X 3 (Question Type: Literal, Simple Inferential, Complex 
Inferential) X2 (Book: Lost and Found, Up and Down) mixed design ANOVA was 
conducted.  
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 The results indicated a main effect of Age, F(1, 64) = 31.33, p <.001, supporting 
the hypothesis that the 6-year-olds (M = 67.82, SE = 2.01) would answer a higher 
percentage of questions during reading correctly compared to 4-year-olds (M= 51.17, SE 
= 2.20). This pattern in which 6-year-olds outperformed the 4-year-olds held for all three 
question types. The 6-year-olds answered 95.14% of the Literal Questions correctly, 
whereas the 4-year-olds answered 81.67% of the Literal Questions correctly. Similarly, 
the 6-year-olds answered 68.06% of the Simple Inferential Questions correctly, and the 4-
year-olds answered 49.76% correctly. Finally, the 6-year-olds answered 40.28% of the 
Complex Inferential Questions correctly, and the 4-year-olds answered 22.08% of the 
Complex Inferential Questions correctly. There was no interaction between the Book and 
Age variables, indicating that the age patterns described above were similar across the 
two books (p = .35). 
 Additionally, evaluating the main effect of Question Type using the Greenhouse-
Geisser correction indicated a significant effect, F(2, 128) = 243.85), p < .001, and 
children’s performance on the three Question Types increased linearly in a positive trend, 
F(1, 64) = 339.48, p < .001, (Figure 1). Pairwise comparisons using the Bonferroni 
adjustment indicated that the children provided more correct answers for Literal 
Questions (M = 88.40, SE = 1.95) compared to both their performance on Simple 
Inferential (M = 58.91, SE = 1.66, p <.001) and Complex Inferential M = 31.18, SE = 
2.61, p < .001) Questions. Additionally, the percentage of Simple Inferential Questions 
children answered correctly was higher than the percentage of Complex Inferential 
Questions they answered correctly (p < .001). This pattern held for both of the age 
groups. The 6-year-old children, answered 95.14% of the Literal Questions, 68.06% of 
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the Simple Inferential Questions, and 40.28% of the Complex Inferential Questions 
correctly. The 4-year-olds answered 81.67% of the Literal Questions, 49.76% of the 
Simple Inferential Questions, and 22.08% of the Complex Inferential Questions correctly. 
There was no interaction between the Book and Question Type variables, indicating that 
the Question Type patterns described above were similar across the two books (p = .33). 
Children’s Performance on Listening Comprehension (Book Recall) 
An additional analysis was conducted to assess the variability in the type of 
information children incorporated into their responses during the picture booklet recall. A 
2 (Age category: 4-year-olds, 6-year-olds) X 2 (Book: Lost and Found and Up and 
Down) X 7 (Recall Response Category: Characters, Setting, Mental and Emotional State, 
Goal, Goal-Directed Action, Obstacle, Resolution) mixed design ANOVA was 
conducted. Descriptive statistics for children’s performance for each of these story 
elements and for each book are presented in Table 6. 
The data in the present analysis was the number of points received in each Recall 
Response Category (See Figure 2a and 2b). Four-year-old children received a mean of 
3.70 total points for the summed story grammar elements provided in their picture 
booklet recall of Lost and Found, and 4.80 points for the summed story grammar 
elements provided in their recall of Up and Down. Six-year-old children received a mean 
of 6.53 total points for story grammar elements provided for Lost and Found, and 8.22 
total points for story grammar elements provided in their recall of Up and Down.  Results 
revealed a main effect of Age, indicating that the mean amount of points 6-year-olds 
earned for each story grammar category (M = 1.01, SE = .05) was higher compared to 4-
year-olds (M = .60, SE = .06), F(1, 64) = 31.29, p < .001) (See Figure 2a and Figure 2b). 
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To evaluate the main effect of Recall Response Category, a Greenhouse-Geisser 
correction was utilized. This indicated that there was an effect of Recall Response 
Category such that, across the two books and two age groups, differences in the 
children’s responses to the 7 Recall Response Categories were present, F(3.14, 384) = 
107.33, p <.001.  
Additionally, there was a significant interaction between Age and Response 
Category, F(6, 384) = 6.82, p < .001, indicating that the age differences reported above 
were not consistent across all seven response categories. The 6-year-old children received 
a mean 1.71 points for Characters (SE = .08), .47 points for Setting (SE = .06), 1.24 
points for Mental and Emotional States (SE = .12), .40 points for Goals (SE = .05), 2.26 
points for Goal-Directed Actions (SE = .16), .25 points for Obstacles (SE = .05), and .75 
points for Resolutions (SE = .06). The 4-year-old children received a mean 1.38 points 
for Characters (SE = .09), .23 points for Setting (SE = .07), .55 points for Mental and 
Emotional States (SE = .13), .10 points for Goals (SE = .05), 1.25 points for Goal-
Directed Actions (SE = .18), .10 points for Obstacles (SE = .06), and .57 points for 
Resolutions (SE = .06). Follow up analyses using a Bonferroni adjustment indicated that 
6-year-olds received more points than 4-year-olds for Characters (p = .009), Setting (p = 
.009), Mental and Emotional States (p < .001), Goal (p < .001), Goal-Directed Actions (p 
< .001), and Resolutions (p > .03). However, the difference in the points that 4- and 6-
year-olds received for Obstacles did not reach statistical significance (p = .06). 
Finally, several differences in children’s performance were found across the two 
books. First, there was a main effect of Book, F(1, 64) = 18.13, p < .001, with children 
receiving more points per category in Up and Down (M =.89, SE = .04) than in Lost and 
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Found (M = .72, SE = .05). Finally, a significant interaction was found between book and 
response category, F(2.84, 384) = 3.53, p = .02, indicating that children did not provide 
an equivalent amount of information in each of the seven Recall Response categories 
across the two books. Follow up analyses using a Bonferroni adjustment and displayed in 
Figure 3 indicated that, while children provided an equal amount of information on the 
Characters, Setting and Goal-Directed Actions across the two books, differences were 
found in the remaining categories (Mental and Emotional States, Goals, Obstacles, and 
Resolutions) across the two books. Children provided more information regarding Mental 
and Emotional States in Up and Down (M = 1.10, SE = .11) compared to Lost and Found 
(M = .68, SE = .11) (p = .001). Additionally, children provided more information 
regarding Goals in Up and Down (M = .38, SE = .06) compared to Lost and Found (M = 
.13, SE = .04) (p = .001). Children provided more information about obstacles in Up and 
Down (M = .30, SE = .07) compared to Lost and Found (M = .06, SE = .04) (p = .002). 
More information regarding the Resolution was described in Up and Down (M = .86, SE 
= .04) compared to Lost and Found (M = .46, SE = .06) (p < .001). 
Predicting Listening Comprehension 
To address research questions three and four and examine which abilities 
predicted listening comprehension of the two children’s books, two separate hierarchical 
regressions were conducted. Of particular interest in these analyses were whether Theory 
of Mind abilities (research question three) and Inference-Making Abilities (research 
question four) predicted children’s overall listening comprehension. In order to tease 
apart the potential effects of individual factors, measures were added one at a time to the 
model in the following order: Age in months, Receptive Vocabulary, Verbal Memory, 
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score for W&L tasks 1-3 (including children’s total points for Diverse Desires, Diverse 
Beliefs, and Knowledge Access for a possible score of zero to three), W&L FB tasks 
(including children’s total points for Content and Explicit False Belief Tasks for a 
possible score of zero to two), percentage of Literal Questions answered correctly for 
Lost and Found, percentage of Simple Inferential Questions answered correctly for Lost 
and Found, and percentage of Complex Inferential Questions answered correctly for Lost 
and Found. The dependent measure in the regression was children’s Listening 
Comprehension of Lost and Found, as represented by their summed picture booklet recall 
score. The same analysis was conducted for Up and Down, simply inputting children’s 
the scores children received on the Question Types and picture booklet recall for Up and 
Down in place of those for Lost and Found. The relationship between the variables and 
listening comprehension were assessed separately for Lost and Found and Up and Down, 
as a primary goal of the fourth research question was to determine whether children’s 
inference-making influences their understanding of that same story.  
Prior to conducting regression analyses, bivariate correlations were conducted 
examining the relationship between each of the variables. As depicted in the correlation 
table (see Table 7), the Pearson correlations ranged from weak to moderate. We also 
calculated a collinearity diagnostic (VIF) for each variable and in each model. The VIF 
scores indicated that the degree of collinearity between all variables included in the 
regression was well within acceptable levels (Marquaridt, 1970), thus indicating that the 
concern regarding collinearity between the variables is minimal. Provided that VIF scores 
were calculated during each step of the regression, the range of calculated VIF scores 
across all models are reported for each variable (see Table 8) 
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Results of the hierarchical regressions conducted separately for Lost and Found 
and Up and Down conducted are presented in Table 8. All eight models included in the 
regression including Inference-Making Questions for Lost and Found and predicting 
children’s Listening Comprehension for Lost and Found were significant at the p <.001 
level. Age was predictive of children’s comprehension of Lost and Found in the first 
model (β = .48, p < .001). Adding Receptive Vocabulary produced significant change in 
the model, F(1, 63) = 10.24, p = .002. Although models 3-6 were significant at the p 
<.001 level, the addition of Verbal Memory, W&L tasks 1-3, W&L FB, and performance 
on Literal questions did not produce significant changes within the model (p values 
ranging from .47 to .94). Notably, W&L tasks 1-3 did not predict the children’s 
comprehension of Lost and Found in any model, with p values ranging from to .63 to .72. 
Children’s performance on W&L FB tasks additionally failed to predict children’s 
Listening Comprehension of Lost and Found, with p values ranging from .96 to .99. In 
fact, Receptive Vocabulary was the only variable to predict comprehension in models 3 
(β = .41, p = .03), 4 (β = .42, p=.03), 5 (β = .41, p =.04), and 6 (β = .41, p=.04). 
Children’s responses to Simple Inferential Questions about Lost and Found was added in 
model 7, and was both a significant predictor of their comprehension of Lost and Found 
(β = .28, p = .03) and produced a significant change in the model, F(1, 58) = 5.04, p = 
.03. Adding children’s percentage of correctly answered Complex Inferential Questions 
about Lost and Found in model eight produced another significant change in the model, 
F(1, 57) = 5.84, p = .02. In the 8th and final model, children’s responses to Simple 
Inferential Questions no longer predicted the child’s listening comprehension (β = .15, p 
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= .26), but children’s responses to Complex Inferential Questions did significantly predict 
their subsequent listening comprehension of Lost and Found (β = .30, p = .02).  
The same model that was conducted for Lost and Found was then conducted for 
Up and Down. The only difference between the models for the Lost and Found and the 
Up and Down hierarchical regression were in the final three steps of the model and the 
dependent variable. Specifically, the Lost and Found regression included children’s 
performance on the three types of questions in the final three steps of the model, and the 
child’s overall comprehension of Lost and Found, as assessed by the total score for the 
picture booklet recall, as the dependent variable. Alternatively, the regression conducted 
for Up and Down included the children’s performance on the three types of questions for 
Up and Down in the final three steps of the model, and their overall Listening 
Comprehension of Up and Down as the dependent variable. 
The results for the hierarchical regression for Up and Down can be found in Table 
8. Each of the eight models in the regression was significant at the p < .001 level. Age 
was predictive of children’s picture booklet recall for models 1 (β = .58, p <.001), 2 (β = 
.40, p = .009), 3 (β = .40, p = .01), 4 (β = .41, p = .009), 5 (β = .41, p = .01), 6 (β = .43, p 
= .008), 7 (β = ..43, p = .009), and 8 (β = .42, p = .009). In this regression predicting 
children’s comprehension of Up and Down, the W&L tasks 1-3 were not predictive in 
any model, with p values ranging from .35 to .47. Children’s performance on W&L FB 
tasks was not a significant predictor of children’s comprehension of Up and Down in any 
model, with p values ranging from .78 to .89. Only one measure apart from Age was 
predictive of the children’s scores for their picture booklet recall of Up and Down. 
Adding the percentage of Complex Inferential Questions answered correctly both 
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produced a significant change in the model, F(1, 57) = 4.11, p = .047, and the measure 
was predictive of children’s listening comprehension of Up and Down (β = .22, p = .047). 
That is, only children’s age and ability to answer Complex Inferential Questions 
predicted their comprehension of Up and Down. 
Questions Types Predicting Overall Listening Comprehension.  
To examine more broadly which ability or abilities most strongly predicted 
individuals’ listening comprehension abilities, another hierarchical regression was 
conducted that combined the two books by calculating the participants’ mean scores for 
their performance on the book-reading tasks for the two books. For example, the outcome 
variable in this regression was the mean of their summed picture booklet recall score for 
Lost and Found and their summed recall score for Up and Down. This analysis tests 
which Question Type (Literal, Simple inferential, and Complex Inferential) best predicted 
comprehension outcomes across both books. In this regression analysis, Age in months 
was added in the first step, followed by Receptive Vocabulary in the second, and Verbal 
Memory in the third, W&L tasks 1-3 fourth, and W&L FB tasks fifth. The average 
percentage of Literal Questions answered correctly was added in step six, followed by the 
average percentage of Simple Inferential Questions answered correctly in the seventh, 
and the average percentage of Complex Inferential Questions answered correctly in the 
final step. The dependent variable was the total score on the picture booklet recall, 
averaged across the two books. 
 The results from this hierarchical regression are presented in Table 9. All six 
models of this regression were significant at the p < .001 level (see Table 9). Age was a 
significant predictor of the outcome variable in models one and two (β = .59, p <.001; β 
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= .28, p = .048, respectively). Adding Receptive Vocabulary in model two produced 
significant change in the model, F(1,63) = 7.76, p = .007), and Receptive Vocabulary 
independently predicted Overall Listening Comprehension in model two (β = .40, p = 
.007). Steps three through six did not produce a significant change in the model. 
However, adding the average percentage of Simple Inferential Questions to the model did 
produce a significant change in the model, F (1, 58) = 12.86, p = .001), and Simple 
Inferential Questions predicted the outcome in step five (β =.45, p =.001). Finally, adding 
the average percentage of Complex Inferential Questions produced another significant 
change in the model, F(1, 57) = 4.19, p = .045. Both the average percentage of Simple 
Inferential Questions (β =.37, p =.005) and Complex Inferential Questions (β = .22, p = 
.045) predicted children’s average comprehension of the two children’s books in the final 
step. Thus, across the books, children’s ability to answer both Simple Inferential and 
Complex Inferential Questions, but not Literal Questions, was predictive of their Overall 
Listening Comprehension in the present study.  
Exploratory Analysis: False Belief Questions Predicting Listening Comprehension 
The data in the present study allowed for a second method of testing the 
relationship between Theory of Mind and Listening Comprehension. Several of the 
questions asked during Lost and Found explicitly tap into false belief concepts (see Table 
2). To assess whether these questions differentially related to children’s listening 
comprehension, the inferential questions that assessed the children’s understanding of 
false belief were separated from those that did not assess false belief. For this analysis, 
simple and complex inferential questions were collapsed, as differentiating between both 
simple and complex inferential questions and those that did or did not contain theory of 
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mind concepts would have greatly reduced the number of questions in each category 
(simple without false belief, simple with false belief, complex without false belief, 
complex with false belief). A hierarchical regression was conducted for Lost and Found 
predicting children’s listening comprehension of Lost and Found, as represented by their 
summed picture booklet recall score. Age in months, Receptive Vocabulary, Verbal 
Memory, and children’s responses to Literal Questions were added one at a time in the 
first four models. In the fifth model, questions that did not contain theory of mind 
concepts were added. In the final model, performance on the inferential questions tapping 
into the children’s understanding of false belief were added to examine whether this 
related to children’s listening comprehension beyond the contribution of inferential 
questions alone (see Table 10). Children’s responses to inferential questions that did not 
assess false belief was a significant predictor of children’s listening comprehension (β = 
.29, p = .03). Importantly, however, once the two questions which tapped into the false 
belief were added to the model, children’s responses to inferential questions that did not 
assess false belief no longer predicted their listening comprehension of the story (β = .12, 
p = .40). Indeed, adding the inferential questions assessing false belief produced a 
significant change in the model, F(1, 59) = 7.16, p = .01, and children’s responses to false 
belief questions were a significant predictor of children’s listening comprehension of Lost 
and Found (β = .33, p = .01).   
Discussion 
The current study explored the independent relationship between inference-
making, including theory of mind abilities, and children’s oral listening comprehension. 
Although a few studies have established a relationship between inference-making 
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abilities and listening comprehension, researchers have done so using notably different 
operational definitions in testing both inference-making and listening comprehension 
(Florit et al., 2011; Lepola et al., 2012; Tompkins et al., 2013).  The present study utilized 
questions posed by the researcher to assess children’s inference-making abilities, similar 
to the methodology used by Florit and colleagues (2011) as well as Lepola and colleagues 
(2012). However, the present study did so by using commercially available children’s 
picture books. This allowed for the examination of children’s abilities to draw inferences 
about story picture books through a methodology that closely resembles children’s daily 
experiences with books. Previous research has consistently used two separate books or 
materials to assess inference-making and listening comprehension abilities. Using a story 
picture book, however, allowed for the exploration of how children’s ability to make 
inferences related to their comprehension of the same book. Additionally, some 
researchers have posited that theory of mind may be a subset of inference-making 
abilities and one study has demonstrated a relationship between theory of mind abilities 
and listening comprehension abilities in young children (Kim, 2015). An additional goal 
of the present study was to test the role of inference-making and theory of mind abilities 
in predicting listening comprehension by assessing the independent contributions of these 
two abilities. Finally, this study aimed to determine which question type best predicted 
children’s overall listening comprehension. 
 The results indicated that 6-year-old children were better at answering questions 
while listening to children’s story picture books compared to 4-year-olds, confirming the 
hypothesis about age. Further, this pattern of 6-year-olds outperforming 4-year-old 
children held when looking at performance on literal, simple inferential, and complex 
 45 
inferential questions. That is, 6-year-old children performed better on literal questions 
than 4-year-old children, on simple inferential questions than 4-year-olds, and on the 
complex inferential questions as well. The expected pattern was also found for children’s 
responses to literal, simple inferential, and complex inferential questions was found. In 
terms of listening comprehension, 4-year-old children recalled fewer story grammar 
elements overall than the 6-year-old children. 
Overall, inference-making abilities were found to be particularly critical for 
children’s developing listening comprehension abilities in the present study. In Lost and 
Found, once the percentage of simple inferential questions was added into the model, the 
only other predictive variable (vocabulary) was no longer predictive of listening 
comprehension. Further, once the percentage of complex inferential questions answered 
correctly during Up and Down, simple inferential questions no longer predicted listening 
comprehension. Similarly, the hierarchical regression conducted for Up and Down 
demonstrated a significant relationship between children’s performance on the complex 
inferential questions and their listening comprehension abilities. When data for the two 
books were combined, children’s performance on both simple inferential and complex 
inferential questions predicted their listening comprehension. It is notable, however, that 
neither the W&L tasks 1-3 nor the W&L FB tasks predicted children’s listening 
comprehension in any analysis.  
The Influence of Age, Question Type, and Recall 
 Together, these results suggest that children are developing skills in inference-
making between the ages of 4 and 6 years. The results presented here make the 
contribution that, beyond inference-making more broadly, children are even developing 
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increased ability to answer literal questions during this age period. Thus, the time 
between four and six years may be a critical time that fosters children’s abilities to field 
various types of questions about a text as it is read to them. Provided that literal questions 
differ from inferential questions in that the information required to answer them is 
directly available in the text or the pictures, it was expected that children would answer a 
higher percentage of literal questions correctly compared to both types of inferential 
questions. It is noteworthy, however, that even within the category of ‘inferential’ 
questions, children’s performance differed. That is, children had a particularly difficult 
time answering the complex inferential questions.  This study compared children’s 
performance on inferential questions that vary in their degree of complexity and lends 
support to those scholars who have conceptualized inferences as having different 
complexity levels (Kendeou, 2015; van Kleeck et al., 1997; Zucker et al., 2010). 
 Analyses of children’s overall listening comprehension, as measured by their 
summed total score for the picture booklet recall, provided important information about 
children’s developing skills in listening comprehension. The 4-year-old children in our 
sample, on average, received less points for their recall overall compared to 6-year-old 
children. The fact that there were significant age differences in children’s performance 
indicates that the measure was sensitive enough to capture age progressions in listening 
comprehension. Specifically, the age difference found here indicates that the present 
measure of listening comprehension was sensitive enough to capture children’s 
developmental progression in this cross-sectional sample. Further, these analyses 
demonstrate that improvements with age consistently for each of the two books. Finally, 
the children received more points for Mental and Emotional States, Goals, Obstacles, and 
 47 
Resolutions in Up and Down than in Lost and Found. It is important to note that, while it 
is interesting that children received more points in some story grammar elements in Up 
and Down, this pattern should be interpreted with caution. As described previously, these 
two books are different in their language and their content. It is possible, then, that some 
of these elements were simply more salient in Up and Down than Lost and Found and 
thus were described more consistently by the children.  
Relationship between Question Type and Listening Comprehension 
 The current study found a relationship between inference-making abilities and 
listening comprehension, and these findings are consistent with existing literature (Florit 
et al., 2011; Lepola et al., 2012; Tompkins et al., 2013). However, the results of the 
present study provide a more nuanced picture of the abilities that contribute to listening 
comprehension, and several aspects of this analysis warrant discussion.  
First, for Lost and Found, when children’s performance on simple inferential 
questions were added into the model, age and vocabulary no longer predicted listening 
comprehension. Previous research found that the relationship between vocabulary 
abilities and reading comprehension may be mediated by children’s inference-making 
abilities (Daugaard, Cain, & Elbro, 2017). Daugaard and colleagues (2017) conducted 
their study with sixth graders and focused on reading comprehension, however it remains 
possible that the same pattern could hold for the younger children such as those in the 
present study. While vocabulary may and has often been found to relate to listening 
comprehension independently (i.e., Silva & Cain, 2015; Florit et al., 2014), successful 
inference-making may additionally explain children’s understanding of individual words 
(Daugaard et al., 2017).  
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Second, in the hierarchical regression conducted for Lost and Found, simple 
inferential questions initially predicted recall, but once their performance on complex 
inferential questions was added, simple inferential questions were no longer a significant 
predictor. These findings indicate that, while complex inferential questions predicted 
children’s Listening Comprehension of Lost and Found, children’s ability to correctly 
answer simple inferential questions was sufficient to explain their self-reported 
understanding of the story. 
 A similar, albeit slightly different pattern of results was found for children’s 
listening comprehension of Up and Down. In Up and Down, age was predictive of 
listening comprehension in all models. This was expected, given that listening 
comprehension is developing throughout childhood and into early adolescence 
(Biemiller, 2003). The only other variable to predict listening comprehension was the 
percentage of complex inferential questions during reading that children answered 
correctly. Thus, for Up and Down, only the children’s ability to successfully answer 
complex inferential questions was associated with more comprehensive recall of the story 
after it was read to them. 
 Combining the data for Lost and Found and Up and Down allows for the 
assessment of which ability or abilities best predict children’s listening comprehension of 
children’s picture story books more broadly, as it assesses the patterns across multiple 
books rather than just one. The results identified that the percentage of simple inferential 
and complex inferential questions answered correctly during reading predicted listening 
comprehension. Combined across two books, children’s ability to answer literal questions 
had no implications for their development of listening comprehension abilities. However, 
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children’s ability to answer both levels of inferential questions predicted their listening 
comprehension of the story picture books. Thus, three hierarchical regressions (the 
regression for Lost and Found, for Up and Down, and collapsed across the two) each 
provide support for the importance of inference-making abilities in children’s developing 
listening comprehension abilities, lending support to the hypothesis that inference-
making relates to children’s developing listening comprehension. 
Theory of mind: A Subset of Inference-making? 
 Theory of mind has been posited to be a subset of inference-making and 
children’s abilities in theory of mind have been shown to predict children’s listening 
comprehension abilities (Kim, 2015). It was hypothesized that children’s performance on 
theory of mind tasks would predict their listening comprehension of children’s picture 
books. Contrary to this hypothesis, neither children’s scores in W&L tasks 1-3 (diverse 
desires, diverse beliefs, knowledge access) nor W&L FB tasks (content false belief and 
explicit false belief) predicted children’s performance on listening comprehension tasks 
for either book. While this pattern of results seems to contradict the findings described by 
Kim (2015), there is a possible reason to believe that a relationship between theory of 
mind and early listening comprehension may still exist. Despite the fact that the theory of 
mind and false belief tasks used in this study were unrelated to children’s listening 
comprehension, the present study allowed for a second analysis to assess whether there is 
a relationship between theory of mind and listening comprehension abilities. The 
exploratory analysis on the role of children’s performance on Lost and Found false belief 
questions and listening comprehension demonstrated that children’s performance on the 
false belief questions did predict their listening comprehension. Further, these false belief 
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questions were predictive above the contribution of their performance on other questions 
asked during reading. Although this analysis alone does not allow for claims regarding 
the general relationship between theory of mind and listening comprehension, it 
demonstrates that children’s listening comprehension of some children’s books, such as 
Lost and Found, may rely on their theory of mind abilities. 
Limitations and Future Directions 
 While the results of the present study offer evidence of the critical role of 
inference-making abilities in predicting children’s early listening comprehension, there 
are several key limitations and opportunities for future research. Researchers have 
investigated the hierarchical relation between lower-level abilities, higher-level abilities, 
and listening comprehension. Lepola and colleagues (2012) found that while inference-
making was a significant predictor of later listening comprehension, foundational abilities 
such as children’s vocabulary and verbal memory were not predictive of later listening 
comprehension. Similarly, Kim (2015) demonstrated that lower-level abilities, such as 
vocabulary, predicted higher-level skills such as theory of mind abilities. These higher-
level abilities subsequently predicted listening comprehension. Unlike Kim (2015) and 
Lepola and colleagues (2012), the focus of the present study was to evaluate children’s 
performance on inferential questions that differed in their degree of complexity, to 
evaluate the independent relationships between of inference-making, theory of mind, and 
listening comprehension, and to do so using commercially available children’s picture 
books. Thus, the hierarchical analytical structures utilized by Kim (2015) and Lepola and 
colleagues (2012) are critical but investigating the data in this way was neither a goal of 
the present study nor was it statistically feasible given the sample size recruited. 
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However, this type of analysis remains useful moving forward as researchers continue to 
pursue an in-depth understanding of how early listening comprehension develops. Future 
work could perhaps specifically include the evaluation of children’s ability to draw 
inferences of different degrees of complexity. Finally, provided that Kim (2015) found 
that lower-level abilities predicted children’s theory of mind abilities, it would be 
interesting to explore whether lower-level abilities independently predict both inference-
making and theory of mind abilities. 
 The method used to assess inference-making in the present study is strong in that 
it allowed the researcher to elicit inferences that vary in their level of complexity by 
posing several types of questions during reading. Further, given that children have 
experience with books from a young age (Biemiller, 2003; Sénéchal et al., 1998), using 
commercially available children’s books to assess inference-making and listening 
comprehension is likely to be an ecologically valid methodology. However, this 
methodology still has a caveat worth discussing. Prompted inferential questions were 
utilized in this study to assess children’s ability to draw inferences that vary in their level 
of complexity. These prompted questions may have had the benefit of reducing the 
potential demands placed on children to determine when to draw inferences as they try to 
comprehend the text (Cain & Oakhill, 1999). However, research has indicated that asking 
children of different ages (toddlers and 8-year-olds) questions while reading a text 
promotes their listening comprehension of that story (van den Broek, Kendeou, Lousberg, 
& Visser, 2011). Therefore, while we believe that it is beneficial to examine how 
children’s ability to draw inferences about a story picture book predict their 
comprehension of the same story using prompted questions, asking questions alone may 
 52 
have supported the children’s listening comprehension of the story. As a result, using the 
same materials for both inference-making and listening comprehension may not have 
allowed for the examination of whether inference-making predicts children’s listening 
comprehension more generally. Future work should replicate the current findings 
examining the role of inferences that vary in their level of complexity with children’s 
inference-making in different story picture books and listening comprehension with 
others. 
 The results of the present study indicate several additional directions for future 
research. Future studies may benefit from exploring children’s developing listening 
comprehension abilities develop using children’s story picture books provided that this 
methodology has the additional benefit of being familiar to the child participating in the 
study. Further, the present study indicates an unclear relationship between theory of mind 
skills and listening comprehension. In the present study, the tasks from the theory of 
mind scale did not predict children’s listening comprehension. However, children’s 
understanding of false belief in the book Lost and Found significantly predicted 
children’s listening comprehension. This finding warrants further exploration and perhaps 
utilization of narrative based theory of mind tasks or books with false belief concepts in 
future work, as the narrative based theory of mind task was significantly related to 
listening comprehension in the current study. Thus, future work should continue to 
evaluate whether and how children’s theory of mind abilities relates to their listening 
comprehension skills. 
Additionally, the present study statistically differentiated between simple and 
complex inferential questions as they relate to children’s listening comprehension. 
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Complex inferential questions appear to be a more robust predictors of listening 
comprehension than simpler inferential questions. This key difference indicates that 
future work exploring the development of listening comprehension should replicate and 
extend this pattern. It may be particularly important to support children’s understanding 
of complex inferential questions if attempting to foster listening comprehension; 
however, this warrants further research. Finally, the results found here that inference-
making is particularly critical for listening comprehension were found utilizing 
commercially available children’s picture books illustrated. Critically, this methodology 
yielded the same overarching finding regarding inference-making abilities as key studies 
that informed the present study (Florit et al., 2011; Lepola et al., 2012; Tompkins et a., 
2013). Further, Stahl (2014) suggests, critically, that it is possible for adults and for 
teachers to train or to support children’s emerging inference-making skills. It is suggested 
that this type of inference-making support should be a standard aspect of children’s early 
education environment (Stahl, 2014). Future work should be aimed at developing and 
assessing the efficacy of inference-making interventions aimed at supporting children’s 
developing listening comprehension. 
Conclusion 
The successful development of listening comprehension is critical, as children’s 
failure to achieve this complex ability could manifest into difficulties with reading 
comprehension (Biemiller, 2003). Children’s skills in listening comprehension begin 
developing well before their skills in reading comprehension, so developing an 
understanding of listening comprehension could be informative of how to best support 
children’s listening comprehension abilities, potentially preventing future difficulties 
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with reading comprehension (Biemiller, 2003). Similar to previous work (Florit et al., 
2011; Lepola et al., 2012; Tompkins et a., 2013), the data in the present study clearly 
indicate that inference-making is related to children’s developing listening 
comprehension skills. The present study also demonstrates that it may be children’s 
ability to draw complex inferences specifically that have implications for listening 
comprehension. Given the results from the growing study as well as the growing body of 
literature that supports the unique contribution of children’s inference-making abilities to 
listening comprehension (Florit et al., 2011; Lepola et al., 2012; Tompkins et a., 2013), 
supporting inference-making abilities in children as young as 4-years-old may prove to be 
influential in supporting their developing listening comprehension skills.  
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Table 1. Number of complex sentences and mental state terms used in the text of Lost 
and Found and Up and Down. 
 
Book Complexity 
 Lost and Found Up and Down 
Language Complexity   
Number of pages 29 28 
Number of sentences 44 31 
Mean number of sentences per page 16.31 12.72 
Sentences with 3 or more verbs 30% (13) 48% (15) 
Emotion terms   
% of total words 1.48% (7) 1.08% (4) 
Volition terms   
% of total words .21% (1) 1.90% (7) 
Cognition terms   
% of total words 2.54% (12) 4.34% (16) 
Modality terms   
% of total words 1.69% (8) 2.44% (9) 
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Table 2. Complete list of inference-making questions for Lost and Found.  
 Question Type                    Question 
 
Example of a Correct 
Response 
1. Literal What did the boy find at his 
door? 
“A penguin” – 4-year-old 
2. Simple 
Inferential 
Why did the boy think the 
penguin was lost? 
“Because he looked sad” – 
6-year-old 
3. Simple 
Inferential 
Why was the boy sad? “Because he wanted to help 
the penguin to get back 
home but he couldn’t” – 6-
year-old 
4. Simple 
Inferential 
Why does the boy want to go 
to the South Pole? 
“Because he wants to 
return the penguin” - 6-
year-old 
5. Simple 
Inferential 
Why do they need a boat to go 
to the South Pole? 
“Because it’s very far 
away” – 6-year-old 
6. Literal What did the penguin listen to? “Stories” –6-year-old 
7. Complex 
Inferential 
Why did the boy leave the 
penguin at the South Pole?* 
“Because he thought that 
he lived there” – 6-year-old 
8. Simple 
Inferential 
Why was the penguin sad? “He didn’t want him to 
leave” –6-year-old 
9. Complex 
Inferential 
Why did the boy go back to the 
South Pole?* 
“Because he just noticed 
that he wasn’t lost he was 
just lonely” –6-year-old 
10. Simple 
Inferential 
What do you think the boy 
sees? 
“Uhm, the penguin” – 6 -
year-old 
11. Simple 
Inferential 
How do you think they are 
feeling? 
“Happy” – 6-year-old  
12. Complex 
Inferential 
Why? “Because now that the boy 
realized the penguin was 
lonely he went back and 
now they found each other” 
- 6-year-old 
Note: False belief questions are denoted with an asterisk 
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Table 3. Complete list of inference-making questions for Up and Down. 
 
 
 Question 
Type 
                   Question 
 
Example of a Correct Response 
1. Literal What is the penguin 
trying to do? 
 
“Fly” – 4-year-old 
2. Simple 
Inferential 
What is the boy trying 
to do? 
 
“Help him out” – 6-year-old 
3. Literal Where did they go to 
ask for help? 
 
“At the zoo” – 6-year-old 
 
4. Complex 
Inferential 
Why did the penguin 
leave the boy? 
 
“So he could go to the circus to fly in 
the cannon” – 6-year-old 
5. Simple 
Inferential 
How did the boy know 
these penguins weren’t 
his friends? 
 
“Because they didn’t know how to 
play” – 6-year-old 
6. Simple 
Inferential 
What didn’t the 
penguin know? 
 
“How to get home or to the boy.” – 6-
year-old 
7. Simple 
Inferential 
Why wasn’t the 
penguin excited? 
“Because now he sees that his friend is 
not there” – 6-year-old 
 
8. Complex 
Inferential 
Why is the boy worried 
about his friend? 
 
“Because the boy lost his friend” – 6-
year-old 
9. Complex 
Inferential 
How is the penguin 
going to fly? 
 
“He’s going to fly by getting in the 
cannon” – 6-year-old 
10. Simple 
Inferential 
Why is the penguin 
scared? 
“Because he didn’t know how high or 
fast he was going and he didn’t know 
how he was going to land” – 6-year-old 
 
11. Simple 
Inferential 
How do you think they 
are feeling? 
 
“Uhm happy again” – 4-year-old 
12. Complex 
Inferential 
Why? “Because they really missed each other 
that’s why he gave him a hug, he found 
the picture and that’s why he went to 
the circus to find him” – 6-year-old  
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Table 4. Complete list of coding categories and sample scored responses for Lost and 
Found and Up and Down. 
Picture Booklet Recall Coding 
 Lost and Found Up and Down 
Character   
Sample correct responses - Boy 
- Penguin 
- Friends 
- Boy 
- Penguin 
Setting   
Sample correct responses - North / South Pole 
- Boy’s home 
- Boy’s home 
- Zoo 
- Circus 
Mental or Emotional States   
Sample correct responses - Lonely 
- Thought / realizations 
- Worried 
- Sad 
- Missing the other 
- Did not like flying 
- Couldn’t sleep 
 
Goal   
Sample correct responses - Get the penguin home - Fly 
- Accomplish it by himself 
Goal Directed Actions   
Sample correct responses - Read where penguins came 
from 
- Checked / made the boat 
Boy left penguin 
- Do everything together 
- Being a cannonball 
- Read the sign about the 
cannonball or flying 
- Get in / shoot out of 
cannon 
Obstacles   
Sample correct responses - Did not know where 
penguin lived 
- Penguin not at South Pole 
- Unable to fly (wings) 
Resolution   
Sample correct responses - Back together 
- Found each other 
- Boy caught the penguin 
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Table 5. Descriptive statistics for all measures separated by age category 
Measures 4-year-olds 6-year-olds 
 Mean SD Mean SD 
PPVT - IV     
Raw score 89.37 17.75 125.11 19.94 
Standardized score 
 
113.47 11.84 114.19 14.87 
CELF-RS     
Raw score 20.87 6.39 28.53 5.91 
Standardized score 
 
11.17 2.14 10.67 2.80 
Wellman & Liu (2004) ToM Tasks 1-3     
Diverse Desires [0-1] .87 .35 .86 .35 
Diverse Beliefs [0-1] .80 .41 .86 .35 
Knowledge Access [0-1] .73 .45 1.00 0.00 
W&L tasks 1-3 [0-3] 
 
2.40 .77 2.72 .51 
Wellman & Liu (2004) FB Tasks     
Content False Belief [0-1] .37 .49 .75 .44 
Explicit False Belief [ 0-1] .30 .47 .64 .49 
W&L FB tasks [0-2] 
 
.67 .61 1.39 .73 
Lost and Found     
% Correct: Literal 80.00 24.91 94.44 15.94 
% Correct: Simple Inferential 49.52 19.76 68.65 17.69 
% Correct: Complex Inferential 16.67 25.89 38.89 28.17 
Summed Picture Booklet Recall  
 
3.70 1.89 6.53 3.11 
Up and Down     
% Correct: Literal  83.33 23.97 95.83 14.02 
% Correct: Simple Inferential 50.00 14.89 67.46 18.58 
% Correct: Complex Inferential  27.50 21.12 41.67 32.18 
Summed Picture Booklet Recall 4.80 2.41 8.22 2.44 
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Table 6. Descriptive statistics for children’s story grammar elements included in their recall of Lost and 
Found and Up and Down. 
Lost and Found 4-year-olds 6-year-olds 
 Range  Mean SD Range  Mean SD 
Character 0-2 1.60 .56 1-2 1.61 .49 
Setting 0-1 .27 .45 0-1 .53 .51 
Mental and Emotion States 0-2 .37 .62 0-3 1.00 1.01 
Goal 0-1 .03 .18 0-1 .22 .42 
Goal-Directed Action 0-3 1.10 .92 0-9 2.31 1.80 
Obstacle 0 0 0 0-2 .11 .40 
Resolution 0-1 .33 .48 0-1 .58 .50 
Up and Down 4-year-olds 6-year-olds 
 Range Mean SD Range Mean SD 
Character 0-2 1.17 .91 1-2 1.81 .53 
Setting 0-1 .20 .41 0-2 .42 .60 
Mental and Emotional States 0-3 .73 .87 0-4 1.47 .88 
Goal 0-1 .17 .38 0-1 .58 .50 
Goal Directed Action 0-3 1.40 .72 0-5 2.22 1.27 
Obstacle 0-2 .20 .48 0-2 .39 .65 
Resolution 0-1 .80 .41 0-1 .92 .28 
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Table 7. Pearson correlation coefficients for all measures.  
Note: * = p <.05, ** = p <.01, *** = p <.001 
Note: L&F = Lost and Found, U&D = Up and Down 
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Table 8. Standardized regression coefficients for the relationship between age, receptive vocabulary 
(PPVT), verbal memory (CELF-RS), theory of mind tasks, false belief tasks, question types, and 
comprehension of Lost and Found and of Up and Down separately. 
 
Variables 
Models 
1 2 3 4 5 6 7 8 VIF  
Lost & 
Found 
β β β  β β β β β - 
Age in 
months 
.48*** .12 .12 .12 .12 .12 .08 .06 1.00 – 2.30 
PPVT  .49** .41* .41* .41* .41* .33 .29 2.21 – 3.70 
Verbal 
Memory 
  .11 .12 .12 .12 .11 .06 2.13 – 2.57 
W&L tasks 
1-3 
   -.05 -.05 -.05 -.06 -.04 1.08 – 1.20 
W&L FB  
tasks 
    .01 .01 .001 -.001 1.81 – 1.81 
Literal 
questions 
     -.01 -.06 -.04 1.49 – 1.53 
Simple 
inferential 
      .28* .15 1.53 – 1.84 
Complex 
inferential 
       .30* 1.62 
R2 .23 .34 .35 .35 .35 .35 .40 .46  
F for change 
in R2 
19.47*** 10.24** .54 .23 .002 .01 5.04* 5.84*  
F for model 19.47*** 16.26*** 10.94*** 8.16*** 6.42*** 5.26*** 5.32*** 5.98***  
Up & Down β β β β β β β β VIF  
Age in 
months 
.58*** .40** .40* .41** .41* .43** .43** .42** 1.00 – 2.36 
Vocabulary  .24 .16 .17 .18 .18 .15 .10 2.21 – 3.97 
Verbal 
Memory 
  .12 .13 .13 .14 .12 .09 2.13 – 2.30 
W&L tasks 
1-3 
   -.10 -.09 -.09 -.09 -.08 1.08 – 1.19 
W&L FB 
tasks 
    -.02 -.02 -.02 -.04 1.81 – 1.83 
Literal 
questions 
     -.08 -.07 -.05 1.15 – 1.19 
Simple 
inferential 
      .07 .07 1.78 – 1.78 
Complex 
inferential 
       .22* 1.16 
R2 .34 .36 .37 .38 .38 .38 .38 .43  
F for change 
in R2 
32.29*** 2.54 .61 .90 .03 .51 .22 4.12*  
F for model 32.29*** 17.80*** 12.00*** 9.21*** 7.25*** 6.08*** 5.18*** 5.28***  
Note: * = p <.05, ** = p <.01, *** = p <.001 
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Table 9. Standardized regression coefficients for the relationship between age, receptive vocabulary 
(PPVT), verbal memory (CELF-RS), and questions during reading averaged across the two children’s 
books predicting children’s comprehension score averaged across the two books.  
 Models 
Variables 1 2 3 4 5 6 7  8 VIF 
 β β β  β β β β β  
Age in 
months 
.59*** .29* .28 .29 .29 .27 .25 .24 1.00 - 
2.35 
PPVT  .40** .32 .32 .33 .31 .10 .08 2.21 -  
4.06 
CELF-RS   .12 .13 .13 .11 .03 .001 2.13 - 
2.55 
W&L tasks 
1-3 
   -.08 -.08 -.08 -.09 -.07 1.08 -  
1.20  
W&L FB 
tasks 
    -.008 .002 -.01 -.02 1.81 - 
1.86 
Literal      .07 .05 .04 2.07 - 
2.08 
Simple 
Inferential 
      .45** .37** 1.95 - 
2.13 
Complex 
inferential 
       .22* 1.53 
R2 .34 .41 .42 .43 .43 .43 .53 .57  
F for change 
in R2 
33.24*** 7.76** .77 .68 .004 .24 12.86** 4.19*  
F for model 33.24*** 22.26*** 15.05*** 11.40*** 8.97*** 7.42*** 9.48*** 9.27***  
Note: * = p <.05, ** = p <.01, *** = p <.001 
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Table 10. Standardized regression coefficients for the relationship between age, receptive vocabulary 
(PPVT), verbal memory (CELF-RS), literal questions asked during reading, inferential questions which did 
not assess false belief, and inferential questions which did assess false belief predicting children’s 
comprehension of Lost and Found.  
Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 VIF 
Lost and Found β β β  β β β  
Age in months .48*** .12 .12 .12 .07 .05 1.00 – 2.26 
PPVT  .48** .41* .41* .31 .30 2.21 -  3.39 
CELF-RS   .11 .11 .10 .05 2.13 – 2.54 
Literal    -.01 -.06 -.02 1.49 – 1.56 
Inferential – No 
FB 
    .29* .12 1.61– 2.08 
Inferential – FB      .33* 1.65 
R2 .23 .34 .35 .35 .40 .46  
F for change in 
R2 
19.47*** 10.24** .54 .004 5.23* 7.16*  
F for model 19.47*** 16.26*** 10.94*** 8.07*** 7.95*** 8.50***  
Note: * = p <.05, ** = p <.01, *** = p <.001 
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Figure 1. The percentage of literal, simple inferential, and complex inferential questions  
children answered correctly across both age groups and books. 
Note: *** = p <.001 
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Figure 2a. Number of points for each category that 4-year-old children received for their  
picture booklet recall of Lost and Found and Up and Down. 
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Figure 2b. Number of points for each category that 6-year-old children received for their  
picture booklet recall of Lost and Found and Up and Down. 
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Figure 3. Number of points within each category that children received for their picture 
booklet recall of Lost and Found and Up and Down across both age groups.  
Note: ** = p <.01, *** = p <.001 
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